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Dental Caries 

Dental caries is a progressive bacterial disease of the hard 'calcified' structure of 
the teeth, characterized by decalcification of the inorganic substance and 
destruction of the organic substance of the tooth to form a cavity. 

Any loss of tooth substance may be due to either: 

1. Bacterial Causes: as dental caries. 

2. Non-bacterial Causes: this is of three types. 

A. Mechanical Causes: Abrasion (the wearing of the teeth, particularly at the 
gingival 1/3 by over vigorous brushing, and attrition (the wearing or tooth surfaces 
by the action of opposing teeth. A small amount of attrition occurs with age, but 
accelerated wear may occur in bruxism . 

B. Chemical Causes: Erosion (loss of surface tooth substance, usually caused by 
repeated application of acid, which softens the enamel surface. The teeth become 
very sensitive. 

C. Pathological Resorption. 

Etiology : 

Many theories were postulated in order to explain dental caries : 

1) Acidogenic Theory (Miller's Theory 1890): it is the most accepted and 
supported theory , the acid formed from the fermentation of dietary carbohydrates 
by oral bacteria leads to decalcification of tooth substance with subsequent 
disintegration of organic matrix. Miller-isolated numerous microorganisms from 
the oral cavity; most important species are lacto bacillus acidophilus , streptococcus 
mutans, streptococcus sanguis, and streptococcus salivarius. 

2) Proteolytic Theory : Main suggestion of this theory is that microorganism 
attack the organic part of enamel, leaving the generated acid responsible for further 
decalcification of inorganic part. This theory suggested that bacteria could 
penetrate into enamel through lamellae and interprismatic substance. 

3) Proteolysis-Chelation Theory: Organic part of the enamel is thought to be 
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attacked first, followed by a chelation process that removes calcium from enamel 
and dentin without acid. 


In general, the essential requirements for development of dental caries are: 

1. Plaque microorganism. 

2. susceptible tooth surface. 

3. bacterial substrate. 

4. time for process to develop. 


Plaque is a tenaciously adherent deposit that forms on tooth surfaces. It 
consists of an organic matrix containing a dense concentration of bacteria. 

Etiological variables 

Not all teeth or tooth surfaces are equally susceptible to caries, nor is the rate 
progression of carious lesions constant. Factors influencing site attack and rates of 
progression in dental caries: 

Factors intrinsic to the tooth 

1. Enamel composition-There is an inverse relationship between enamel solubility 
and enamel fluoride concentration . 

2. Enamel structure- Developmental enamel hypoplasia and hypomineralization 
increase the rate of progression but not the initiation of caries. 
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3. Tooth morphology-Deep. narrow pits and fissures favour the retention of 
plaque and food. 

4. Tooth position/ -Malaligned teeth may predispose to the retention of plaque and 
food. 

Factors extrinsic to the tooth 

l.Saliva- f Flow rate , f buffering capaciry, availability of calcium and 

phosphate ions for mineralization, and the presence of antimicrobial agents such as 
immunoglobulins, thiocyanate ion, lactoferrin, and lysozyme reduce caries pattern. 

2.Diet-There is evidence that the presence of phosphates may reduce the 
incidence of caries. Increasing the proportion of fat in the diet reduces the 
cariogenic effect of sugar, possibly by a physical effect . 

3.1mmunity 

Clinical Classification of Dental Caries 

It is classified either according to site of attack, or according to rate of attack. 
According to site of attack, it is classified as follow: 

A.according to site of attack 

1 . Pit and fissure caries. 

2. Smooth surface caries. 

3. Cemental or root caries. 

4 . Recurrent caries. 

1. Pit and fissure caries: this is frequent in occlusal surface of premolars and molars, 
buccal surface of molars, lingual and palatal pits of incisors. Early caries appears as a 
brown or black discoloration in fissures and pits, and when inspected with dental 
probe, probe sticks in it. In some caries occlusal surface, where caries extends 
laterally into dentin, enamel above it appears chalky white in color, because of 
undermined caries. Caries of enamel is usually studied by ground section using a 
special technique, whereas in decalcified section enamel will be completely lost. 


3 



2. Smooth surface caries: this caries is frequent on proximal surface and gingival 1/3 
of buccal and lingual surfaces . Initial caries or incipient caries occur just below 
contact point, and appear as a well-demarcated chalky white color. 



3.cemental or root cariesroccurs when the root face is exposed to the oral 
environment as a result of 

periodontal disease. The root face is softened and the cavities, which may be 
extensive, are usually shallow, saucer-shaped, with ill-defined boundaries. 



4.Recurrent caries 

occurs around the margin or at the base of a previously existing restoration. 


4 





B. classification by rate of attack 

1 .Rampant or acute caries: rapidly progressing caries involving many or all of the 
erupted teeth The rapid coronal destruction leads to early involvement of the pulp and 
occur mainly in children. 



2. Chronic caries or slowly progressive: ordinary caries that develops slowly, and appears 
fully damaging in old ages, because it requires time. 

3. Arrested caries: 

A. arrested enamel caries: 

Arrest of an approximal smooth-surface lesion prior to cavity formation can occur when the 
adjacent tooth is lost so that remineralization may then occur from saliva or from the topical 
application of calcifying solutions. 

B. arrested dentine caries: 

Arrest of coronal dentinal caries may occur in lesions where there is loss of the 
unsupported overlying enamel following extensive lateral spread of caries along the 
amelodentinal junction. The loss of enamel exposes the superficially softened carious 
dentine to the oral environment and it is then removed by attrition and abrasion, leaving a 
hard, polished surface. Such dentine is deeply pigmented brown-black in color. Its surface 
is hypermineralized due to remineralization from oral fluids and has a high fluoride 
content. 

Arrested lesions of root caries have a similar clinical appearance and develop in a 
similar manner following loss of the superficially softened cementum. 

Histopathology of enamel caries: the established early lesion (white-spot 
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lesion)in smooth surface enamel caries is cone-shaped, with the base of the cone on the 
enamel surface and the apex towards the amelodentinal junction .the shape is 
modified in pit and fissure caries with base of the cone towards the amelodentinal 
junction this depend on the direction of enamel prisms. Before destruction of enamel, 
several zones can be distinguished in ground section. 

1. translucent zone:it is more porous than normal enamel and contain 1 % by volume 
of spaces compare with 0.1 % pore volume in normal enamel. In this demineralization 
has taken place (magnesium and carbonates are dissolved). 

2. dark zone: this zone contain 2-4% by volume of pores ,some remineralization 
happens due to reprecipitation of minerals lost from translucent zone. 

3. b odv of the lesion: pore volume of 5 and 25 % . 

4. surface zone: remain relatively normal despite subsurface loss of mineral, because it 
is an area of active reprecipitation of mineral derived both the plaque and from that 
dissolve from deeper areas of lesion as ions diffuse outwards. 



Histopathology of dentin caries: Dentine differs from enamel in that it is a 
living tissue and as such can respond to caries attack. It also has high organic 
content. Ground and decalcified sections show a zoned lesion in which four zones 
are present. 

1. Zone of sclerosis:the s clerotic or translucent zone is located beneath and at the site 
of carious lesion and is regarded as a vital reaction of odontoblasts to irritation. 

2. zone of demineralization: the intertubular matrix is mainly affected by acid 
diffusing from pioneer bacteria 

3. zone of bacterial invasion: th e bacteria extend down and multiply within the 
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dentinal tubules. The walls of tubules are softened and distended by proteolytic 
activity and multiplying bacteria resulting in areas of liquefaction foci parallel to the 
direction of tubules. 

4. zone of destruction: liq uefaction foci enlarge and increase in number. Clefts 
containing bacteria and necrotic tissue also appear at right angle to dentinal tubules 
which is called transverse clefts. 



Dentin caries. Microscopic appearance of dentin exhibiting bacteria in the dentin tubules (A) 
and a large area of liquefaction of dentin caused by the horizontal fusion of the focal accumula- 
tions of bacteria within individual tubules ("transverse clefts") (B). 



Diagrammatic rppreseniadon of the 
zones in established dentine caries: 1. sclerosis: 
2. demineralization: d. bacterial invasion: 

4 . destruction: 5. reactionary, tertiary dentine 
beneath the lesion. 


Protective reactions of dentine and pulp under caries: 


The reactions in dentine are mainly due to odontoblast activity . These reactions are not 
specific and may be provoked by other irritants such as attrition, erosion, abrasion and 
restorative procedures. Reactionary changes in dentine develop significantly under slowly 
progressing caries by formation tertiary or irregular dentine . 
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